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$\mathrm{C}_{\infty}$ $d$ 2 (rational function) .$f$
(iteration) $f^{n}$ $f^{0-n}=id.,$$ f=(.f^{n})^{-1}$
$z(\in \mathrm{c}_{\infty})$ $E(\subset \mathrm{c}_{\infty}^{\mathrm{t}})$ forward orbit $O^{+}(z),$ $O^{+}(E)$
$O^{+}(_{\mathcal{Z}})=\{fn(z) : n>0\}$ , $O^{+}(E)= \bigcup_{>n0}fn(E)$
backward orbit $O^{-}(z),$ $O-(E)$
$O^{-}(z)=\{f-n(\{z\}):n>0\}$ , $O^{-}(E)=n\cup f^{-}n(E>0)$
Definition 1 local 1 1 ( $f$ 1
) f critical point $C_{f}=C$ $O^{+}(C)$ limit
point critical limit set $C_{f}^{+}=C^{+}$ $C_{f}^{+}\cup O+(C_{f})=$ $(=P)$
post critical set
critical point C\infty $2d-2$ Riemann-Hurwitz
Definition 2 ,$f$
(1) $n$ $f^{n}(z0)=\mathcal{Z}0$ zo $f$ (periodic point)
$n$ (period) $\alpha=\{z_{0},$ $f(z_{\mathit{0})},$ $\cdots$ , $f^{71-3}(z_{\mathrm{U}})$
cycle $n=1$ $z0$ $f$ (fixpoint)
$7l$ $z_{0}$ $(f^{n}.)’(z_{0})=\wedge(\alpha)=\lambda$ inultiplier
959 1996 1-6 1
(2) $z_{\mathit{0}}$ periodic $q$ .$f^{q}(z_{\mathit{0})}$ periodic
zo $f$ (preperiodic point)
Definition 3 $E(\subset \mathrm{c}_{\infty})$ .$f(E)\subseteq E$ $E$ forward
invariant $\mathrm{s}\mathrm{e}\mathrm{t}_{\text{ }}$ $f^{-1}(E)\subseteq E$ backward invariant $\mathrm{s}\mathrm{e}\mathrm{t}_{\text{ }}$ forward
invariant backward invariant .\dagger $(E)=.f^{-1}(E)=E$
completely invariant set
2
$\mathrm{f}$ z normal f iteration $(f^{n})$ $z$
normal
Definition 4 ] normal (Fatou)
$F(.f)=F_{f}=F$ $\backslash y_{\mathrm{p}}$ (Julia) $J(.f)=J_{J}\cdot=$
$J$ (component) stable $\mathrm{d}_{01\mathrm{n}\mathrm{a}}\mathrm{i}\mathrm{n}$ Fatou
component
Definition 5 $T$ $f$ $g=T.f\tau-1$
$.f$ $g$ conjugate
$\backslash y--$
$\bullet$ $(f^{n})$ normal. $\backslash y_{1}$ $\mathrm{c}_{\infty}$. $f,$ $g$ conjugate $F_{\zeta},=T(F_{J}\cdot)$ $J_{\zeta},=T(J_{J}\cdot \mathrm{I}$













$b\text{ }[\exists \mathscr{H}_{\backslash }\text{ }\mathrm{m}\iota_{\mathrm{c}}\vee \mathrm{x}\backslash \mathrm{a}\text{ }arrow T\text{ }\lambda \mathrm{m}=1$
$4^{-}\pm \text{ _{}\backslash }\text{ }\mathrm{I}\exists \mathfrak{B}\backslash \text{ }\mathrm{n}\iota\veearrow\chi_{\backslash }:\text{ ^{}-}T\text{ }\lambda^{\mathrm{n}}\neq 1\mathfrak{X})\mathrm{a}\mathrm{p}_{\text{ }}\alpha\subset F$
$\mathrm{f}\mathrm{f}\text{ _{}\backslash }\text{ }\ovalbox{\tt\small REJECT}_{\backslash }\text{ }\mathrm{n}farrow\sim^{\mathrm{X}}\backslash ?\text{ _{ }}\lambda^{\mathrm{n}}\neq 1\mathrm{B}\backslash \text{ }\alpha \mathrm{C}J$
Leau cycle rationally indifferent Siegel Cremer cycle irrationally
indifferent
2
Theorem 1 $\backslash y\Sigma_{-}$ completely invariant set
Theorem 2 $p$ $F_{f}=F_{f^{p}}J_{f}i=J_{f^{p}}$
Theorem 1,2 $\backslash y_{\mathrm{I}}$ Theorem 2
families union nomal families
nomal
Theorem 3 (super)attracting cycle repelling cycle $\sqrt[\backslash ]{}\mathrm{p}_{-}\backslash \backslash$
Theorem 4 $\backslash y=L$ IIowhere dense
$\sqrt[\backslash ]{}^{\backslash }\backslash ^{\backslash }=$ ? theorem
23
Theorem 5 $\backslash y_{\mathfrak{x}l}$ perfect set $\text{ }$
Theorem 6 $a\in J$ $O^{-}(a)$ $\backslash y_{=L}$
$\backslash y--$
$\sqrt[\backslash ]{}s_{-}\backslash \backslash \backslash$
1
Theorem 7 $f$ , ct( $f\circ g=g\mathrm{o}f$ ) $F_{f}=F_{g},$ $J_{f}=J_{g}$
Theorem 8 repelling cycles $\backslash y\mathrm{p}_{\sim}$
Julia
{ repelling cycles}
$\sqrt[\backslash ]{}\backslash \backslash =_{-}$
Theorem 9 $D$ $\sqrt[\backslash ]{}^{\backslash }\underline{\neg}\backslash \backslash$ domain
$n$
$f^{n}(D\cap J)=J$
Theorem 10 $\backslash y_{=\mathit{1}}$
Theorem 11 $\sqrt[\backslash ]{}=_{\sim}\backslash \backslash$ $z$ forward orbit $O^{+}(z)$
$\sqrt[\backslash ]{}\backslash \backslash \Sigma_{-}$
Theorem 12 stable domain stable domain
3
Theorein 13 V0 stable domains union backward invariant
$J=\partial \mathrm{v}_{0}$
Theorem 14 V completely invariant stable dornain $J=\partial \mathrm{V}$
stable domain
Theorem 15 stable domain $1_{\text{ }}2$
Theorem 16 completely invariant stable domain 2 2
$d-1$ critical points
3No wandering domain theorem $\pm$ Classification
theorem
Definition 7V ‘f stable domain $?\overline{\iota},$ $\gamma\eta(n\neq\uparrow n)$
.$f^{n}.(\mathrm{V})\neq f^{m}(\mathrm{V})$
V wandering domain $p$
$.f^{p}(\mathrm{v})=\mathrm{V}$
V periodic domain $p=1$ V f xdomain
$q$ .$f^{q}(\mathrm{V})$ periodic domain V periodic
domain preperiodic domain
Theorem 17
Theorem 17 (No wandering domain theorem [5, 6]) 2 wan-
dering domain
No wandering domain theorem stable domain V iteration $f\cdot$”
periodic domain $\mathrm{W}=f^{m}(\mathrm{v})$
stable fixdomin
Definition 8 V ,f stable fixdomain
4





$/a$ \in V a super attracting
$a\in \mathrm{V}$ a attracting
$a$ \in \partial V \mbox{\boldmath $\lambda$} $=1$
$\lambda$ a multiplier




Theorem 18 (Classification Theorem [3]) $f$ stable $\mathrm{f}\mathrm{i}\mathrm{x}\mathrm{d}\mathrm{o}\ln\dot{\mathfrak{N}}\mathrm{n}$ (super)attracting
basin, parabolic basin, Siegel disc Herman ring
V stable fixdomain
i)V non–constant limit function $\text{ }$
$\mathrm{i}\mathrm{i})\mathrm{V}$ limit function constant
2 Fatou domain,rotation domain
$1\mathrm{n}\mathrm{u}\mathrm{l}\mathrm{t}\mathrm{i}_{\mathrm{P}}1\mathrm{i}\mathrm{e}\mathrm{r}_{\text{ }}$
Theorem 19 (super)attracting, parabolic basin cycle 1 $C_{f}$
basin
Theorem 20 $\backslash y--$ indifferent cycle $C^{+}$
Theorem 21 Siegel disc Herman ring $C^{+}$
Theorem 19, 20, 21 critical point
Fato non-repelling cycle $4d-4$
Fatou domain cycle $2d-2$ Theorem 19 critical
point cycle
Theorem 22 (Shishikura [2]) $n_{\sup t\gamma}erat$ , $n_{att\prime}.,$ $nLeau$ , $\gamma \mathrm{y}_{S},$ $7l_{H}$ , nCre super attract-
ing cycle, attracting cycle,Leau cycle, Siegel cycle, $\mathrm{H}\mathrm{e}\mathrm{r}\ln a\mathrm{n}$ cycle,Cremer cycle
$n_{\sup \mathrm{e}rat}tr+n_{\alpha ttr}+n_{L\mathrm{e}au}+n_{S}+2n_{H}+n_{Cr\mathrm{e}m},\leq 2(d-1)$
$n_{H}<d-1$ .
5
2 Herman ring 3
Theorem 23 $f$ critical point preperiodic periodic
=\mbox{\boldmath $\phi$}
Definition 9 ] $7^{\mathit{2}_{f}}$ $f$. critically finite
$\mathcal{F}_{f}^{)}\cap J_{f}=\emptyset$ . $f$
. hyperbolic
Definition 10 f J expanding $\delta>0$ \mbox{\boldmath $\kappa$} $>1$
$n$ $z(\in J)$
$|(.f^{n}.)^{;}(z)|\geq\delta\kappa^{n}$’
Theorem 24 $f$. hyperbolic expanding
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